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® The following technical means are devised so as 
to improve operabilily in changing speeds by making 
small the difference In restoring elastic force be- 
tween the initial deformation and final deformation of 
a pantograph link mechanism in a derailleur for a 
bicycle, as well as to make smaller and lighter the 
derailleur and a speed-change operation lever de- 
vice. More specifically, a first pivoting member (12) 
of a predetermined length and a second pivoting 
member (13) of a predetermined length are pivotally 
supported at respective predetermined positions of 
different members of a pantograph link mechanism 
(7). The leading ends of these first pivoting .member 
(12) and second pivoting member (13) are pin con- 
nected to each other so as to provide a construction 
in which when the above parallelogram pantograph 
link mechanism (7) is deformed, said first pivoting 
member (12) and. said second pivoting member (13) 
are pivoted relative to said respective members on 
which said pivoting members are pivotally support- 
ed, and a restore spring Is interposed between either 
said first pivoting member (12) or said second pivot- 



ing member (13) and a selected member of said 
respective members constituting said parallelogram 
pantograph link mechanism (7). 

Fig. 1 
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[Field of the Invention] 

The present invention relates to a bicycle de- 
railleur. More specifically the present invention re- 
lates to a bicycle derailleur wherein pulling force of 
a control cable is transmitted efficiently for im- 
proved speed shift operatability. 

[Background Art) 

A bicycle derailleur. a rear derailleur for in- 
stance, has a chain guide which rotatably supports 
a guide pulley and a tension pulley. This chain 
guide is pivotally supported via a shift link mecha- 
nism such as a parallelogram pantograph link 
mechanism while being elastically urged in a direc- 
tion to tension a chain. When a control lever, which 
is connected by a control cable to the shift link 
mechanism, is operated, the shift link mechanism 
is deformed to cause the chain guide, which is 
supported by a movable member of the shift link 
mechanism, to move axially of a hub shaft, forcing 
the chain to move to a selected sprocket of a 
multiple free wheel. 

For the above-mentioned control cable, there is 
commonly employed what is known as a pull type 
cable wherein pulling force can only be transmit- 
ted. Therefore, the derailleur is provided with a 
return spring which elastically urges the shift link 
mechanism constantly toward the returning direc- 
tion. Hence, when the control lever is turned to pull 
the control cable, the shift link mechanism is forced 
to deform in a direction where the elastic force of 
the return spring is accumulated. When, on the 
other hand, the control lever is turned otherwise to 
release the control cable, the accumulated force of 
the return spring causes the shift link mechanism 
to return to the original position. This movement of 
the shift link mechanism causes the movable mem- 
ber which supports the chain guide to perform a 
reciprocal movement corresponding to the recipro- 
cal turning movement of the control lever. 

The retum spring is mounted conventionally 
around a pin which pivotally connects two adjacent 
members of the shift link mechanism. This return 
spring is mounted in such a way that ends of the 
spring elastically contact the respective constituent 
members of the shift link mechanism. 

With this arrangement, the return spring will be 
contracted by an amount corresponding to a rela- 
tive pivotal movement of the two members be- 
tween which the ends of the return spring are 
placed: For instance, when these two members 
make a relative pivotal movement of 45* , the 
spring is also contracted by about 45 ' . According 
to the Hooke's law, the return spring's elastic force 
is proportional to its torsional deformation. This 
means that if the return spring receives a great 



amount of contraction such as described 
hereinabove within the shift link's deformation 
range, the difference in the spring's elastic force 
between beginning and ending phases of the shift 

5 link^s deformation will also be great, posing a prob- 
lem of deteriorated speed shift operatability. 

To elaborate on this point, in order for the 
speed shift control lever to be retained at a se- 
lected rotational position, the control lever must be 

10 given a predetermined amount of friction resistance 
(or click resistance.) The amount of this resistance 
must be determined according to a maximum elas- 
tic force of the return spring. This means that as 
the elastic force of the return spring increases, a 

75 greater friction resistance must be provided, which 
results in a greater rotational resistance of the 
control lever with deteriorated operatability thereof. 
In a'^dition, it calls for an increase in the size of a 
friction generating mechanism and the entire con- 

20 trol lever assembly. 

As a means to solve the above-mentioned 
problem, the difference in elastic force caused by 
the difference of the return spring's contraction 
may be made smaller by increasing the number of 

25 windings of the coil spring, or in other words, by 
increasing an overall length of the spring wire. This 
solution, however, will result in a very large coil 
spring to be used, with a decreased productivity in 
assembly process and an increased size and 

30 weight of the derailleur mounted with this coil 
spring. 

[Disclosure of the Invention ] 

35 Therefore, it is an object of the present inven- 

tion to make smaller the difference in the elastic 
returning force between the beginning and ending 
phases of the shift link mechanism's deformation 
thereby decreasing or averaging differences in op- 

40 erating force required to turn the control lever at 
different speed shift point for improved speed shift 
operatability. 

Another object of the present invention is to 
provide a bicycle derailleur wherein the derailleur 

45 and the control lever can be decreased in their size 
and weight. 

The present invention provides a bicycle derail- 
leur comprising: a parallelogram pantograph link 
mechanism including a base member mounted to a 

50 bicycle frame, a parallel pair of link members each 
having a base end pivoted by a connecting pin to 
the base member, and a movable member pivoted 
by connecting p.ns to respective free ends of the 
link members; and a chain guide rotatably support- 

65 ing a guide pulley and a tension pulley, the chain 
guide being moved laterally of the bicycle by the 
parallelogram pantograph link mechanism for 
speed change operation; characterized in that: 
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the parallelogram pantograph link mechanism 
is provided with a first and second pivotal mem- 
bers each having a predetermined length and 
pivoted to a predetermined position of a different 
constituent member of the parallelogram panto> 
graph link mechanism, respective free ends of the 
first and second pivotal members being mutually 
connected by a pin for causing the first and second 
pivotal members to pivot relative to the member to 
which they are pivoted when the parallelogram 
pantograph link mechanism is deformed; and 

a return spring is provided between the first or 
second pivotal member and a selected one of the 
constituent members of the parallelogram panto- 
graph. 

Other objects, features and advantages of the 
present invention will be fully understood from the 
following detailed description given with reference 
to the accompanying drawings. 

[Brief Description of the Drawings ] 

Fig. 1 is a cross-sectional view showing an 
embodiment of a link mechanism according to the 
present invention. 

Fig. 2 is a cross-sectional view showing a de- 
formed state of the link mechanism of Fig. 1. 

Fig. 3 is a cross-sectional view taken on the 
line III -III of Fig. 1. 

Fig. 4 is a schematic drawing to show a state 
of change in the link mechanism as depicted In 
Figs. 1 and 2. 

Fig. 5 is a schematic drawing to show a sec- 
ond embodiment of the present invention. 

Fig. 6 is a side view showing an entire configu- 
ration of a derailleur according to the present in- 
vention. 

[Best Mode for Carrying Out the Invention] 

The best mode for carrying out the present 
invention will now be described in specific detail 
referring to the Figs. 1 through 6. 

The present embodiment is an application of 
the present invention to a rear derailleur 1 of a 
bicycle wherein a chain is shifted to a selected one 
of sprocket wheels on a multiple free wheel. 

Referring now to Figs. 1 and 6. a rear derailleur 

I according to the present invention has a parallel- 
ogram pantograph link mechanism 7 which com- 
prises: a base member 3 which is mounted to a 
bicycle frame 2; a parallel pair of a first and second 
link members 4 and 5. each having a base end 
portion pivoted by respective connecting pins 11a, 
11b to the base. member 3; and a movable mem- 
ber 11 pivotally connected by connecting pins lie, 

I I f to each free end portion of the first and second 
link members 4, 5. On the movable member 6, a 



chain guide 10. which rotatably supports a guide 
pulley 8 and a tension pulley 9. is rotatably sup- 
ported. The speed shift operation is performed by 
causing the parallelogram pantograph link mecha- 
5 nism 7 to move the chain guide 10 laterally of the 
bicycle. 

When a control cable W connected to the 
parallelogram pantograph link mechanism 7 is pul- 
led to deform the parallelpgram pantograph link 

10 mechanism 7, the chain guide 10 is moved axially 
of a hub shaft to shift the chain from one to another 
sprocket for a different bicycle speed. 

Now. as shown in Fig. 1, in the derailleur 1 
according to the present embodiment, the parallel- 

15 ogram pantograph link mechanism 7 is provided 
with: a first pivotal member 12, which is pivoted at 
its one end to the connecting pin 11a which con- 
nects the base member 3 and the first link member 
4, being oriented inwardly of the parallelogram 

20 pantograph link mechanism; and a second pivotal 
member 13, which is pivoted at its one end to the 
connecting pin lib which is provided at a predeter- 
mined position of an intermediate portion of the 
second link member 5. Another end portion of each 

25 of the first and second pivotal members 12, 13 is 
mutually connected by a connecting pin 11c. 
Hence, the first and second pivotal members 12, 
13. the base member 3. and a portion 5a of the 
second link member 5 between the connecting 

30 pins lib and 11d forms an in'egular quadrilateral 
(trapeziform) link mechanism 14 which is an addi- 
tional link mechanism being a different link mecha- 
nism from the parallelogram pantograph link 
mechanism 7. Between the first pivotal member 12 

35 and the base member 3, there is provided a return 
spring 15, as shown in Figs. 1 and 3, with its end 
portions respectively contacting the base member 
3 and the first pivotal member 12 thereby elas- 
tically urging the first pivotal member 12 in a 

40 clockwise direction as in Fig. 1. 

When the parallelogram pantograph link 
mechanism 7 is deformed by the control cable W. 
the additional link mechanism 14 correspondingly 
deforms as shown in Fig. 2 causing the first and 

45 second pivotal member 12, 13 to make relative 
pivotal movement against each constituent member 
of the parallelogram pantograph link mechanism 7. 

Fig. 4 shows a schematic diagram of the link 
. mechanism according to Fig. 1. 

50 As will be understood from Fig. 4, the rear 

derailleur according to the present embodiment has 
the parallelogram pantograph link mechanism 7 
formed by the base member 3. the first and sec- 
ond link members 4, 5, and the movable member 

55 6, and in addition to this, there is formed a 
trapeziform link mechanism 14 comprising the 
base member 3. the first and second pivotal mem- 
bers 12, 13. and the portion 5a between the con- 
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necting pin 11b of the second link member 13 and 
the connecting pin lid. This trapeziform link 
mechanism 14 deforms correspondingly as the 

parallelogram pantograph link mechanism 7 de- 
forms, and at the same time, the built-in return 
spring 15 provides the parallelogram pantograph 
link mechanism 7 with elastic returning force. 

In the trapeziform link mechanism 14 according 
to the present embodiment, the first pivotal mem- 
ber has a greater length than the portion 5a which 
is a portion between the connecting pins lib and 
11d of the second link member 5. As a result, 
referring to Fig. 4, when the parallelogram pan- 
tograph link mechanism 7 is pivoted to deform 
from a state depicted In solid lines to a state 
depicted in phantom lines, a pivotal angle a. which 
is an angle made by the relative pivotal movement 
of the first pivotal member 12 against the base 
member 3, is smaller than a pivotal angle 6 which 
is an angle made by the pivotal movement of the 
first link member 4 or the second link member 5 
against the base member 3. 

Since the return spring 15 is placed between 
the base member 3 and the first pivotal member 
12. it is obvious that the amount of contraction a of 
the return spring 15 is substantially smaller than in 
the conventional arrangement where the return 
spring is placed between the base member 3 and 
the first link member 4. 

To elaborate on this point, the spring force 
from the return spring 15, in this embodiment, is 
transmitted by the trapeziform link mechanism 14 
to the parallelogram pantograph link mechanism 7, 
and the parallelogram pantograph link mechanism 
7 is deformed against this particular spring force. 
Accordingly, with the momentum transmission effi- 
ciency from the trapeziform link mechanism 14 to 
the pantograph link mechanism 7 being equal, it is 
possible, by using the decrease in contraction of 
the return spring 15, to reduce the difference in the 
elastic returning force before and after the de- 
formation of the parallelogram pantograph link 
mechanism 7. 

Hence, it is now possible to give a control lever 
assembly a smaller amount of friction resistance to 
hold the control cable W against the elastic pulling 
force by the return spring 15. Thus, the rotational 
resistance of the control lever may be reduced for 
improved speed shift operatability and decreased 
size and weight in the derailleur and the control 
lever assembly. 

Fig. 5 shows a second embodiment of a derail- 
leur according to the present invention. 

In this embodiment, the first pivotal member 12 
is pivoted, in the same way as in the first embodi- 
ment, to the connecting pii^ lie which connects the 
first link member 4 and the base member 3, and 
the return spring 15 is placed between this first 



pivotal member 12 and the base member. On the 
other hand, an end of the second pivotal member 
13 is pivoted to the connecting pin lib which is 
provided at a free-end side of an intermediate 
5 portion of the second link member 5 whereas re- 
spective ends of the first and second pivotal mem- 
bers 12. 13 are connected by the pin 11c. 

As shown in Fig. 5, the length and the connect- 
ing position of the first and second pivotal mem- 
10 bers 12, 13 are set so that an angle /3 formed by 
the second link member 5 and the second pivotal 
member 13 before the link mechanism's deforma- 
tion has a relatively great value whereas an angle 
jS' formed by the second link member 5 and the 
75 second pivotal member 13 after the link mecha- 
nism's deformation is smaller. 

Now, a link mechanism, in general, can only 
trasmit force in^a longitudinal direction. Therefore, 
when the angle iS' formed by the second link 
20 member 5 and the second pivotal member 13 
becomes smaller as described above, most of the 
force transmitted by the second pivotal member 13 
is shifted in a longitudinal direction of the second 
link member 5. 
25 This means that a momentum from the return 

spring 15 to pivot the second link member 5 de- 
creases as the angle formed by the second link 
member 5 and the second pivotal member 13 
becomes smaller. As a result, the amount of force 
30 necessary to maintain the parallelogram panto- 
graph link mechanism 7 at the deformed state also 
decreases. In other words, the additionally formed 
link mechanism 14 can change the transmission 
efficiency of the momentum from the return spring 
35 15 to the parallelogram pantograph link mechanism 
7. 

In the embodiment shown in Fig. 5, the amount 
of contraction a of the return spring 15 is smaller 
than the pivotal movement angle e of the first link 

40 member 4, and furthermore it is possible to reduce 
the momentum transmission efficiency of the elas- 
tic force from the return spring 15 to the parallel- 
ogram pantograph link mechanism. Accordingly, it 
is possible to average the elastic returning force 

45 before and after deformation of the parallelogram 
pantograph link mechanism 7. This means that it is 
now possible to average the necessary force to pull 
the control cable W over the entire deformation 
range of the parallelogram pantograph link mecha- 

. 50 nism 7. 

As a result, the amount of force necessary to 
operate the control lever is also averaged, enabling 
increased speed shift operatability and decreased 
size and weight of both derailleur and the control 

55 lever assembly as has been mentioned in the first 
embodiment. 

As may have been fully understood from the 
embodiments described hereinabove, in a bicycle 
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deralllBur according to the present invention, the 
length and the connecting position of each of the 
two pivotal members may be selected so that the 
first or second pivotal member has a smaller piv- 
otal movement relative to the deformation of the 5 
parallelogram pantograph link mechanism, or so 
that these pivotal members form varied angles with 
their respective members to which they are con- 
nected. Thus, it is possible to reduce the amount of 
the return spring's contraction and/or to vary the to 
momentum transmission efficiency of the elastic 
force of the return spring to the parallelogram pan- 
tograph link mechanism, thereby reducing or aver- 
aging the difference in the elastic returning force 
between the starting and ending phases of the is 
parallelogram pantograph link mechanism's defor- 
mation. 

Therefore, it is possible to reduce or. average 
variation in the required force to operate the control 
lever, thereby improving the speed shift operatabil- 20 
ity while reducing the size and weight of the derail- 
leur and the control lever assembly. 

The scope of the present invention Is not limit- 
ed to what is described in the embodiments 
hereinabove. 25 

For example, in the embodiments, the first 
pivotal member 12 is pivoted to the connecting pin 
11a which connects the base member 3 to the first 
link member 4, and the second pivotal member 13 
is pivoted at a predetermined position of an inter- 30 
mediate portion of the second link member 5; 
however, the first and the second pivotal member 
12. 13 may be pivoted to other members. 

The length of the first and second pivotal mem- 
bers 12, 13 may not be limited to those selected in 35 
the embodiments, and may be varied according to 
the elastic returning force, for example, of the par- 
allelogram pantograph link mechanism. 

Likewise, the arrangement used in the embodi- 
ments where the amount of contraction of the re- 40 
turn spring 15 becomes smaller than in the conven- 
tional case, may even be altered so as to increase 
the contraction of the return spring 15; even in that 
type of arrangement, it is possible to achieve the 
same functions by relying only on the decreased 45 
transmission efficiency of the momentum from the 
additional link mechanism 14 including the first and 
the second pivotal members 12, 13 to the parallel- 
ogram pantograph link mechanism 7. 

Another variation may include an application of so 
the present invention to a front derailleur instead of 
a rear derailleur as applied in the embodiments. 

Further, the return spring 15, which is placed 
between the base member 3 and the first pivotal 
member 12, may be placed elsewhere, for in- 55 
stance, between the first and second pivotal mem- 
bers 12 and 13. 



Claims 

1. A bicycle derailleur comprising: 

a parallelogram pantograph link mecha- 
nism including a base member mounted to a 
bicycle frame, a parallel pair of link members 
each having a base end pivoted by a connect- 
ing pin to the base member, and a movable 
member pivoted by connecting pins to respec- 
tive free ends of the link members; and 

a chain guide rotatably supporting a guide 
pulley and a tension pulley, the chain guide 
being moved laterally of the bicycle by the 
parallelogram pantograph link mechanism for 
speed change operation: wherein 

the parallelogram pantograph link mecha- 
nism is provided with a first and a second 
pivotal members each having a predetermined 
length and pivoted to a predetermined position 
of a different constituent member of the par- 
allelogram pantograph link mechanism, respec- 
tive free ends of the first and second pivotal 
members being mutually connected by a pin 
for causing the first and second pivotal mem- 
bers to pivot relative to the member to which 
they are pivoted when the parallelogram pan- 
tograph link mechanism is deformed; and 

a return spring is provided between the 
first or second pivotal member and a selected 
one of the constituent members of the parallel- 
ogram pantograph. 

2. The bicycle derailleur according to Claim 1, 
wherein the length and connecting position of 
each of the first and second pivotal members 
are set so that, when the pantograph link 
mechanism is deformed, the relative pivotal 
movement between the members which are 
directly acted by the return spring is smaller 
than the pivotal movement between the re- 
spective constituent members of the panto- 
graph link mechanism. 

3. The bicycle derailleur according to Claim 1. 
wherein the length and the connecting position 
of each of the first and second pivotal mem- 
t>ers are set so that a link mechanism including 
the first and second pivotal members transmits 
its momentum to the pantograph link mecha- 
nism at a decreased transmission efficiency. 

4. The bicycle derailleur according to Claim 1. 
wherein an end of the first pivotal member is 
pivotally connected to the connecting pin 
which connects the base member to a first one 
of the link members while an end of the sec- 
ond pivotal member is pivoted by a connecting 
pin to an intermediate portion of a second one 
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of the link members. 

5. The bicycle derailleur according to Claim 2, 
wherein the return spring is provided between 

the first pivotal member and the base member. s 

6. The bicycle derailleur according to Claim 2, 
wherein the return spring is provided between 
the first and second pivotal members. 

10 

7. The bicycle derailleur according to Claim 3, 
wherein the length and connecting position of 
each of the first and second pivotal members 
are set so that an angle formed between the 
second pivotal member and a second one of t5 
the link members to which the second pivotal 
member Is connected becomes smaller as the 
pantograph link mechanism is- deformed, 

8. The bicycle derailleur according to Claim 1, 20 
wherein the said bicycle derailleur is a rear 
derailleur. 

9. The bicycle derailleur according to Claim 1, 
wherein the said bicycle derailleur is a front 25 
derailleur. 
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